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(57) Abstract: A carbonaceous 
material for hydrogen storage which 
stores hydrogen in the form of a 
proton is provided. Examples of such 
a carbonaceous material include a 
carbonaceous material which has a 
structure having a curvature and has 
a work function greater than 4.9 eV. 
Such a carbonaceous material can be 
formed by the arc discharge method. 
Usable carbonaceous materials for 
hydrogen storage also include a burned 
material comprising a polymer of a 
fullerene, a polymer of a fullerene 
through electrolytic polymerization, 
a derivative based on a carbonaceous 
material having, introduced into the 
material, a group capable of bonding 
with a proton, a carbonaceous material 
having a structure containing a bending 
part and a carbonaceous material 
having, carried thereon, a metal having 
a catalytic activity for the separation of 
hydrogen molecules into hydrogen atoms 
and of hydrogen atoms into protons 
and electrons. A material for hydrogen 
storage obtained by applying a plus 
voltage to a material capable of storing 



o 



hydrogen and then subjecting the resultant material to a treatment under an atmosphere containing hydrogen is also usable. These 
materials for hydrogen storage can be used for an electric cell such as a fuel cell, an air cell and an alkaline secondary cell. 
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t§ i i mzmxznzo 
r^^ciEvi #M£ft&o 

**iftj«tm 3 3 *JR«f 3 4 CDligg|5 

lis **iR»»«*;i/^-3 4fcJR$$nfc7K*«»*J«3 3T-& 
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fc3 1 &£$fc UTx l #EMn<*nT^3£tf>> * 

-^>^"/^a-^3 3C!)1t-?ifMi#S/7 h£ft> HOMO 
^3<tVLUMO L"^;i/©;R£#i£< &-?T^5<DT% «fc 0 < OtK 

fcfcx WTCDJ: -5 £ UTs *-t:>tyfa-^3 3*6ll(lj^n5o 

nr. mm38frt>s x^>px^30Cs xr>i/^<s3i$s 

H 0 MO U*.)l& XlfL UMO l/^;!/©^^^^ < & t) > 

1 LXs V 2 «fc 0 &ii&V>mjEEV 1 ^IMfSC fcfc J; ot, 

r>l/^jg3 1»:»l/T, r^^OSE V 1 ZWhQt&OfrX's et 
D ^ < <D*m * >f 1-3.-7 3 3 ^WRMmtZZttfT- 
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iftjft£-&£»fcs XfVl/X|3 1 bXZT>U*m3 o 

fc^JD Lfc«JEcfc *)(S^7'7^0«£E V 2 ^EPiJDf 50^t\ * 

t s mJEEV 2 J: D fcS&^T^^fcjBE^ > l/*<8 3 0 tWinf 
T£ < o 

75-b>{±s 0 8 fc^-r«t"5«cC60 N 0 9t^"r«k^&C7O^ 
5&fi)ht5«MIH©Elt, 1 9 8 5^fc#*©l/-1f ^7 

(Kroto,H.W;Heath,J.R.;0'Brien, S.C. ;Curl,R.F. ;Smalley, 
R.E. Nature 1985,318, 162. )„ 
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9 9 O^C#*M©7-*tt*fcfcJ;SC6077-^>©»jEi£ 

@£tiTc*;fc (Kratschmer,W. ;Fostiropoulos, K. ;Huffman,D.R. C 
hem. Phys .Lett. 1990, 170,167. Kratschmer, W. ;Lamb,L.D. ;Fosti 
ropoulos ,K.;Huffman,D.R. Nature 1990,347,354. ) 0 

UfrL&#^ g&*M£0©£ < C6(K>C703£©7 7-l/># 

— So C(a)Rao,A.M. ;Zhou,P. ;Wang,K. .A. ;Hager,G.T. ;Hold 

en,J.M. ; Wang, Y. ; Lee. W. .T. ;Bi,X.X. ;Eklund.P.C. ;Cornett,D.S. ; 
Duncan, M. A. ;Amster, I .J.Science 1993,256,955. (b)Cornett,D. C. 
;Amster, I.J. ;Duncan,M.A. ;Rao,A.M. ;Eklund,P.C. J.Phys.Chem. 199 
3,97,5036. (c)Li,J. ;0zawa,M. ;Kino,N, ;Yoshizawa,T. ;Mitsuki,T. 
;Horiuchi,H. ;Tachikawa,0. ;Kishio,K. ;Kitazawa,K.Chem. Phys. Let 
1. 1994,227,5720 
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(ft^ij^&U) Yeretzian,C.;Hansen,K.;Diederich,F.;Wh 
etten,R.L. Nature 1992,359,44. (B) tfhetten,R.L. ;Yeretzian,C. I 
nt.J.Mod.Phys. 1992, B6, 3801. (C) Hansen, K. ;Yeretzian,C. ;Whett 
en,R.L.Chem.Phys. Lett. 1994,218,462. d) Seifert,G. ;Schmidt,R. 
Int.J.Mod.Phys.l992,B6,3845. ^;*>K:-A& a) Seraphin.S.; 
Zhou, D. ;Jiao, J. J. Mater. Res. 1993,8,1895. (b) Gaber,H. ;Busmann, 
H. .6. ;Hiss,R. ;Hertel, I.V. ; Romberg, H. ;Fink, J. ;Bruder,F. ;Brenn, 
R. J. Phys. Chem. 1993,97,8244. (a) Duclos,S. J. ;Brister,K. 

;Haddon,R.C.;Kortan.A.R. ;Thiel.F. A. Nature 1991,351,380. (b) 
Snoke,D.W. ;Raptis,Y.S. ;Syassen.K.l Phys. Rev. 1992, B45, 14419. 
(c) Yamawaki,H. ;Yoshida,M. ;Kakudate,Y. ;Usuda,S. ;Yokoi,H. ;Fuj 
iwara, S.Aoki,K. ;Ruoff,R. ;Malhotra,R. ;Lorents, D.J. Phys. chen.l 
993,97,11161. (d) Rao.C.N.R. ;Govlndaraj.A. ;Alyer,H.N. ;Seshad 
ri,R.J.Phys,Chem. 1995, 99,16814.) 

•pbttlfelltJfeS, ( Takahash i , N . ; Dock , H . ; Matsuzawa, N . ; 
Ata,M. J. Appl. Phys. 1993,74,5790.) 

OtfftmZ'&Zo fits C60© 2 C 60© C 2 + 2 D 

mftttijuizkoxm i o (a) i:?NtJ;a^ i, 2-c (C60) 

2 s #£$£fts ^nfr\ 0 10 (B) Cirs-f £9&££&D2 h 
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-Sym. C 116 m&t 5 t%X £ ft 3 ©T^ &&#©£ 

C70©2fttt©*§£*>, ^-rC70^f,Ell Ki^-Tcto^ 
fiI«fiflnft#£fiJc£ft, ^ftfr'Ulo (B) tmffi, ££&2;lf£ 
©#££ (E^-e-f) izm&LT^ < <oft£o 
#%TO©W£<fc 5 fc> 77-1/ >©J£ftT*&ft, 77-l/> 

*ft£©Mfc*f u ^(37jc^^-T^7jc^M^-N, XttIC7Ph 

©nfc*#tt«Hi££JI5J*U»a 2 0W±©fl8 (fc£x.fcf 6 0 , 7 0, 
78, 80, 82, 84 - • •) "5*5. tt£W&©t± C60^> C70 
77-i/>tfet), £ft£fc**ft-eft#fti: Ltffl^-C*) J;^U 

ft©#i*:i4C70W±©S*77-l/> (Higher Fullerene) 
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S5!li$ tl 5 *»x *%WZ&7km(DfrJ£&0 ~ 1 0 0%©«5l$T'ttjt 
(is tztTLtt h;i/x>-?>7'-b h 5ufc^f§5o £© 

v> 0 ^ntctoTs mm**-?*) >y®m&m e>ns^e>T*$)i>o 

iiuiB*fc$©xgtt N #Rfctt#*©ttl&, t*W*«*ll*fc&» 

tffIS, *©«£. ^C$/M££ 6 0 0-2 0 0 0°C, 
<& 800-130 O'Clw^OC h^lt b^o 

7 5-i/>^i±*0ttrt3aeTf««ii**»+^fiir^*tt*{*: 
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ffimzmftbx^ztf (ftE.Tx*<b'pm<D7 7-u>\z%4ttz>) > 

112, EI 1 3St/l?l 1 4T'&£o IPt>s III 1 2 (is C60 

C607 5-b>^ : ?^2li©*|-&T-*)|5l1iTs *&f£SJg#6 0 0 

0°Ciiy&£&-5i:s EI 1 0 fc^f <t o C607 5 - U >cd 2 

l^VNTs 9 0 0- 1 0 0 0°CC#iSt5J:s U > ^ffl&JB 



WO 01/17900 



PCT/JPOO/06199 



41 

mmtzz twu $ u^o 11:200 o°c^^^.-cib<^ 

ccD*iii47jc|R©iRISfci:oT^*JtflKo 
W±0aiSC«fc!K *JBWT«±»IB«ll«»«* 6 0 0- 2 0 0 0 
•C* < fc 8 0 0~ 1 3 0 0 c C<D&mfcm&tZ(Ofi s W& : l/^o 

Wfctt^JSttS 1 /imWT> < tc 1 0 0 nmUT tt&CDtfk^o 

1 0fifi%WTO^;SM2:-f 5- UOo 

> N -7>#>, 7>^>, /^y*A N = £ a n 
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7 - 1/ > fl^ © * fc u ^ ©*g£$i© iil^^t th h o 
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>f*n& (77X7) fi^^T-fel»o (fcfcittfTakahashi, N.; D 
ock, H.; Matsuzawa, N. ; Ata,M. J.Appl .Phys. 1993,74,5790.) „ 

u© < t9*^iit^e.ti577-i/>i^ (m i oR-am i i 

?T B§ Nl Si ft § # *f (3 «fc o t » a - 1 # -c § s o 

r^xv^cDHMsrafc-fx 75-1/ >ffl^iii©m^tit4(i-? 

7XY&CJ: Dff 6>nfcC60©«^(*:«Ofr«^*f«S*tts Wbu« 

Bj3#*>#«£ufc c6o©7-;i/=f>7-7Xvs^M© ; etit, @g 

CAta,M.; Takahashi,N. ; NojimaJ. J.Phys.Chem. 1994, 
98,9960.Ata,M. ; Kurihara.K.; Takahashi, J.Phys.Chem.B 1996,10 
1,5. #J3D o 

fimmmn&fttiT (tof-ms) ctotjuetsct^ss. 
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I TOF-MS (Laser Desorption Ionization Time, of .Flight M 
ass Spectroscopy) t £ 5K*M&> 3&Mi ^ £ i: £x 
C60£v h U y 7 7#^ b&Rfi&LT L£?fclsb-? b U y&7.7$/ 

®7/k-^3 >T-MJbfcLD I TO F-MS©^Mtt0e-7 
teS^ 2 M{*GD7-P 7 4 -;i/fr£ s Jt^-rSd t^T-^So fcilX. 
K5 0WO77X7^7-flie>ilfeC601^|g©LD I TOF- 
M S fcj\ C60^-?H©fi^* t 4 fllOj^^© D * 9 tt 

120 li?^-7"D^^ bT?fc»K S*^^fil^T*4fig1-5©l±C 
1 16 T*$>2»o 

II 0 (B) fc^r«fc"5fcD2hfl|fcC116 T^SJltx^So £ 
ft{±C58©£*g£fc J^Tff&ftStfx Cl©C58J±C60O'f *>-fb 

*B£<*ftT^£ C(a)Fieber.Erdmann,M.et al, Z.Phys.D1993,26, 30 
8.(b)Petrie,S.et al, Nature 1993,356,426. (c)Eckhoff ,W.C. ;Scus 
eria,G.E.; Chem.Phys. Lett. 1993,216,399. } « 

mio (b) t^^nscii6 #f#e>nso 

*,M3fiijM#-XA{;:J:S[ 2 + 2 ]3mttAn£Jfc (fiJfc£fifc 
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mzm 1 o (a) ic^t) ^4i;s^#x.t^§o HufBct otzm 
$>-M^mmz- cii6 ^#^ti5c7;(i N c6o<Dm?®m3mi%ttmt)> 

M 2 + 2 mttttmfcfotJ: *) (C60) 2 #£$£ft, 

^ #M£<r 2> sb £ % 7L ft & o 

TOF-MS0^f^>j^-^> h±©C 60^11 

C7 7-1/ ^^tft^im^gti^^c C60ftm 

-&fo(D¥-? i:fcfcCC58, C56^<7M :*>fcil}i£ft3o 

UfrU C58* + &5^ttC2 + §®77^> h^yfcfcMj^ft 

&C 60 3 + fr «=>fiJgC 58 2+ £ C2 + ^77 >^—>3 >-T5Cl^ 

(i, c:©^£t;:fcj;#x.£>ftft^o CiF^^r^XT^fC 

60£mfc£-£TMUfciIl^ f ©LD I TOF-MSCttC 60© 

ceom&mzmmz htt^o u©i^ c6omi§rft£>MJ£ft&v> 

L D I T O F -M S lzl± s C58, CSSmo-f * > & MJ£ft& H t 
^^^feSo £ft£©M*SJII*>g;7cs C2 0}I£#C6O«l§r 

^ftftt, ^©C2 ffi*i±, 7-7Xvi^tij^tiuti i o 

(A) (C^-ft 2 + 2 ]JS#tt#DJxJi&{;:£ £ 1 , 2- (C60)2fr 

zmmmzzvizzofro z-ommzix-v— p*wt>& 1 , 2- 

(C60) 2 ©^ji^ffiOT-p-fe^^^nitTWTOct^tciJiB^UT 
1^3 C(a)Murry,R.L.et al, Nature 1993,366,665. (b)Strout,D.L.e 
t al.Chem.Phys.Lett. 1993, 214, 576. Osawa.E.&M} 0 
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m%£&mi o (a) izmti, 2 - (C60) 2 ®m&m*Q<D® 
mmmx'it, u >?giHu©^fcM<fr©*^ i , 2-c-c 

^©P^UfcEl 1 0©C120 (b) ZI&Xs Stone. Wales ft (ft 
(Stone, A. J. ; Wales, D. J. Chem.Phys. Lett. 1986,128,501. (b) 
Satio, R.Chem.Phys.Lett. 1992, 195,537. )fc J; €> & U £31© 7 d 7. 

■j >***r-rsiai 6©cizo ( c) fr<^ 0 1 7©ci2o u) 
&'±m$nzt tx^So 0 1 0 (a) © 1 , 2 - (C60) 2 a»£ 

Ull 5©C120 (b) AfetiitSti^j^-^CT^^btS^s 
£ t> C0 1 6©C120 (c) fribm 1 7©C120 (d)fcft(fc?-£ 

$j£n5nC2 ©»&#> ^ ©$u mmm tnz. zn&m 1 0 (a) 

©1,2- (C60) frt>mt%fez £©£>> &&^f;ic:ft#fc£*l]g 
2*1 S C 118 \*m 1 7©C120 (d) £©C2 ©Mfc**>^u 

>^©s^^t«t oTia 1 8 comt^m^t s&©h#;t 

H 1 8©C118 ©^S^P7 U >7 © 2{i©$H#M 

b^*>^u v^^s^tsctiaot, m 1 9£^-Tcf5&c 

116 ^ff,n5, 2&fo<DT OF -MSiz&mm®? 7 
£A.Zmm$ft*^Zt J $>M&<D ! £%.$ti>t>T2>ts C2 ©fl&# 
1 , 2 - (C60) 2 ftt>mmBCZ>&t) El 1 7©C120 (d) 

It Xmb&mmxmz C 120 (a) fr^mpg©Stone.Wale 
s fttixfc <fc£MlM£*IT> D5d*mC120 fitig#f# e> n & £ k 
fclBj&UTV^o C1©C120 ©HliittC70^-T©^7 7 
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#ci2o £-zmvtz t)®T% C602^^*>e>^-y ^a-7#t#£*i 

#<&mfifcKI£UTIdU C6O££#0TOF-MSfcjl3*»£!K £ 
0* -3 *£S»©teffi£Jfafc 0 *>C2 CD»&£#? 

ftSDlS'& (77-1/ >^?i±^0'>^ D^tf h >Jx-;bg15{i 

?bt, ±l3«fi!sfcJ:C607 7-l/ >^©3»ttft*nM'&f*:CBB 
e>-f C70 7 7-1/ >4^ft77-l/ >^©Slttf«rinM^K:* 
£fc7 7-l/>©2fi#:t'g£ £ "f 3 pj$ 0 S 
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otfei^o #£b^£>fciu C6077-l/>XttC7077-U>X 
&Clft'b©ig£t>T*&£fr\ ^■fft4>SfclB&77-l/> (C78 N 
C80 N C82 N C84- • •) tfi^&tlT^X *> «U>o 

•2) o 

C60^C70& ^©7 v-l/ >ft N Z<DMfr(b h;i/x 

* ft # # £ t t # mi m m t z> - 1 # -e § s „ 

77-1/ >^^PUg^^©->^o^*i^ h U x^i/gMftfcttinibfc 
1, 2 ioTSVXca^bfe (Cn)m OS U nt± 

iiu$bfc©£ln]1iT-& D> m(iffiit©g^^T-$>So 02Ottm# 
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ZCDPH tVZ\±, Lis Be, N a % Mg, Ca N K N C 
es A 1, Mn, Fe, Co^^^IKtlS^l^V, Xtt^© 

2 g& ^ U T (iiliiit* S © # J: ^ o 

* & 0j £ * w- § m m &m it & % ts ? ^ - 1/ > a^* t± N m 

7 &2>Z tfc .totfeiSu fc#T*££o CI 

U^fe/Ss Be, Mgs Ca, Ce, AK Mn, Fe, Co&£# 
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m * n <d m & c it * & js © ® « § & * is £ eg * t % c t # t* s s 
e> T- & s o 
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Xfc*^ 7 y £ Af©IMI©»i? v * 5 l^tt £. ft £ ©AS * 

fci¥u< taunts* m 2 itt«#s&gB0ft&n&fti«tt 
02 1 t^-rm»a-&^ii©*i»-b^5 9 tttx <rft*>**^> 

h 6 0«i^felI6 1 £BS6 2 fctf&SftT 

mt#T>i'a7># >y h 6 0C#iti6 3#JS&£ft 
T^T> fi§H 6 1 ilPi^ 6 2 hCD^m^m^lfttf^^-Wl'tf 
EPiP * ft § cfc *> fc » * ft T V> S o 

0fc&fc*fS£#**3*A?-S#;*#XE 6 5#Ktt&ftT^So 

ft-e * s «t a tit^^ftT ^ s o 

&*t. %nn,mmts mimm&vm 2 ttzft* 
6 4 tzmm-bfrs 9 *£tt&«^ !i?7>>>3^^ h 6 0 
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ftjE-T (*>i7>^--f^-> : counter ion ) tbt 
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( L i B F 4 ) N Uf-i>A^4r-y-7^*D*^7x - h (LiPF 
. ) ^ h U >>A ( N a C 1 0 4 ) > L i C F 3 S 0 s s U 

^•H7A^^rf-7;i/^D7 7 --fe^^h (LiAsF. K 

u-hi&zm^zt. ±*a»tt*«y^*A (Licio< ) ^mo 

10-10 : 1 #51 £ U^o 
-jftt, 7^-1/ r«rtb&* (CS 2 ) > hJi*>, 
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7 ^-Uy^^Rn^nmmmoWl^m^t- 
© 7T ft 7- 16 £ m t 6 m& <d{&^ i: MS? U ft ^ o 

-fe ;u * t'^tii & m 5 * * ;u ^ M-t s mz & < m ^ 

fc N tzh7L&&n*7fr3yt£ZfcO^%ii&tj:1i-Z*. 
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Wot 7 7-1/ >S£rfr©$£tt£ft±£-tt3fc#>T'fcSo 
3»b^o d©|5g£>©Jg#5 0^CW±fcfcSfcs »ttft*a^frttt* 

©v^-fn^&aiR-rscifc^-c&So fib, t^-^^-Ft-^f 
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H5flSO^«rfe £ qJMfci t £*Sfr£ fc> tz m f -ft D C tt® £ ffl ^ S 
d 4: 4) rJI6T-*>So 

«ttl«*M^tt:©«ljt«lftttl|li-r*. 

««¥ffl^ffit«t ft S£#fci\ 77-1/ 7 

^ 0 7" - ^ > 7 * ;i/ «SS W 1 4> tt ©^-^^ o Rl © AP Si© 

ai:, gp^-filjti: UT C60©2Mft (0 2 0 #JS0 <DBl&1fi%%.b 
tiZifi, S&fc, C6O©3fifM0 1 3#fO XtfC60©4S# 
(El 2 2#{$) ©^jfc*nJflln?fc5fc#*.£>iiT*!K ¥iS^^gK 

TCC120, C180 x C240 S0#ttJK*M£#fc£trWfliJ&J*© 

ns^l:> 7yAMmt5i^i:li, £^fcttJD£Jfo&je 
7i;*;i/7^f HfeMtS. c:fttt7 7-i/ >#?*©# 
IWsp ! hsp 3 t© + HCDJK ; 3 t lllittlBfc:*Sc:fct:feH-r 

sp 3 ©jg^«s©^$#£^T'&3fr*> -ca&So 
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* um*f * wt>* * -a- s «t 9 & 3 1 1± Jt« ft® a jifftT- § s **x 
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(c, favnmnGoi&tmut > is * * tit®.®*? > * 
& * man t % z. t t «t ■? x b&I3*n * > £ & s m& w& f s c: t # 

C2 + 2) vtttoffi&CDfrfrbftZ 77-1/ >ffi£ffcl!ll£f#6 
7* 7 X v lift £ ft & ^ £> X $> £ o 

^^aiiffi) je^OS+^^^tift^s C60, C60.Li , C120.LK 

ci2o.Li2 i,zttLxuT<D&ote£i&$bomti s ¥mgnzo itn*s 

C60 : 8 6 4. 4 1 8 1 kcal/mol 

C60.Li : 7 6 3. 0 0 1 kcal/mol 
C 120. Li : 1 5 2 5. 7 1 6 kca 1/mo 1 
C120.Li2 : 1 4 7 9 . 0 5 7 kca 1/mo 1 
i:t*> C120 \±s El 1 0 (A) IZTf.Vtc &?KmVltttoLtcC 
60©2S#C1, 2 - (C60) 2 } T'& ^ ^litBStS^ U 
^ * >&C60S-&#©7 D7 U >7#fji©2 0<D7 7-U> 
{z^ftfeltii ( C120.LiX&C120.Li2 ) #§*>£&T-&6 0 

£©It3l*£Jlifr fc© (1) ~ (3) izijktl 
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ft So 

£1" S CI £ K S & Ot-ifc S o 

(2) (C60) + (C60.Li ) = (C120.Li) + Q©Si»QfciU 
-10 6. 3kcal/moU?l^Jx, fg$lixf&T-& 0 , » <o 
ft S C 120. Life*** < 

(3) 2 (C60.Li ) = ( C 120.L12 ) + Q<Z>£j&aftl±x - 4 6. 
945kcal/mol £«J£fts R U < So 

ft at II < *-Cfc*a + ox 
^;i/Jf-itfcD> sjs&0^x>$/^;H^gS^«>5*)W-c(i^v>o 

±IBKJfct±&ft c 5ut #c cDi+^c^fr e> * * ft So 
W±s C60#^fco^T*©£i£»i::Ji8l-s^^i'ft££fTo 

fr\ &(3 N H 2 3 ~ 3 1 E£#JBiUT C70#^©i§&£#£ So 

7.7^ A £0 3 2 izmto 

C70O 1 0 5*OC-C!|g-&{± N 032fc^tJ:?tC (1) - 
C(2) s C(2)-C(4)s C (4) - C (5) > C (5) - 
C(6)s C (5) -C (10) , C (9) -C (10) , C ( 1 
0) -C (11), C (11) -C (12) T?tt3l£ftS 8Um(D 
C-C*g^fc#S<*ft. ;i©?t>C (2) -C (4) s C (5) - 
C (6) ttC6O©C = C*g£i:P|gg0-S|g£tt&*rUTV*3o 
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Its ZOftl-OC (9)sC(10KC(14KC(l 
5) ft^tt6*«l<0 7r«^tt*«4fl;Ls 5M3s£«ir3C 
( 9 ) -C (10) ft£#-»tt£tt*&lJ { Sfcrai&fc> C ( 1 
1) -C (12) tt-grtMMSfcttfc&S. 

C70©ffi^7-D-feX^, -M£tt©C (2) -C (4) N 
C (5) - C (6) s C (9) - C (10), C (10) - C (1 

1) "co^t**.*. c (in -c (12) ^\±m^m^x 

2 00 6IStfcfeS^ (6, 6 -ring fusion ) T*& 

£1\ C70© (2 + 2) attttJnEfcS***. £©5«5R©C- 
-Ctt^CC(2)-C(4) N C(5)-C(6), C (9) - 

c (io), c do) -c (li)avc (in -c (i 

2) ) © (2 + 2) »ttfd-ftlSJte*»€)tt2 5««©C70©2a## 
» & ft 3 © M© fe «> fc PI D C - C &£HI © 9 H Oft JP S 

Tf3©H 1CMND 0/AM- lStfPM-3 U^;U©2#^CD 
C70fr£>C140 ©££3i&©£j£ft ( A Hf 0 (r) ) £^to B.*, 
C140 (a) (E23)*:C140 (b) (EI24KC140 (c) 
(M2 5) tCUO (d) (E12 6) > C140 (e) (027) t 
C140 (f) (0 2 8) RUCUO (g) (02 9)£C14O 
(h) (030) (i^ft^ftC (2) -C (4) N C (5) -C 
(6) , C (9) -C (10) , C (10) -C (11) tf££-©an 
ti.synHtetecD^TTfcSo C (11) -C ( 1 2 ) 1£<£®(Dttto 
£js&-CttD2h*t*&©CH0 (i) (El 3 1 ) (Dfritm <btiZ>o 

SEI^n ±0ttCi4O #^®±H(ifr£ jafe^x^s-Cefc ^ TBI 
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? 7 * 9 - 


A « re 0 / \ 

A Hf ( r ) 


A Hi U) 


/? n -X U > % &5 




) 


( kcal/mol ) 
A M - 1 


/ • . i f,, . n Q 

{ kcal/mol; 
P M - 3 




( A ) • 


C140 ( a ) 


-34.63 


-38.01 


C ( 2 ) V I ) ^K** ) m ^\ t * t 


1.544 


(0 23) 






C ( 2 ) -C ( 4 ) ,C ( 2 ) -C K 4 J 


l.OU / 


C140 ( b ) 


-34.33 


-38.00 


C ( 2 ) -C ( 4 J ,C \ 4 ; -c v 2' ; 


1 5dd, 


(El 24) 






C(2)-C(4),C(2')-C(4 ) 


l.OU / 


C140 ( c ) 


-33.94 


-38.12 


C ( 5 ) -C ( 5' ) ,C ( 6 ) -C ( 6 ) 


1 <<n 


(0 25) 






C(5)-C(6) > C(5 , )-C(6') 


1.613 


C140 ( d ) 


-33.92 


-38.08 


C ( 5 ) -C ( 6' ) ,C ( 6 ) -C ( 5 j 




(0 26) 






C ( 5 ) -C ( 6 ) ,C ( 5' ) -C ( 6* ) 


1,024 


C140(e) 


-19.05 


-20.28 


C v 9 ; -C v y J ,^ \ iu > v iu / 


1.553 


(M 27) 






C(9)-C(10) l C(9 t )-CU0 J 


1.033 


C140(f) 


-18.54 


-19.72 


o/o\ r 1 f i rv ^ in Uff Q 1 ) 
C v 9 J v iu ; ,t / \ ^ / 


1.555 


(H 28) 






C ( 9 ) -C \ 10 ; ,C \ y l-tuu ; 


1 ,OJJ 


C140(g) 


+3.19 


-3.72 


r /irt \ p(m') cfn)-c(ir) 


1.559 


(m 29) 






C \ 10 J -C v 11 J \ au ) v 1 1 ; 


1.613 


C140(h) 


+3.27 


-3.23 


C(l0)-C(llO,C(ll)-C(l0') 


1.560 


(El 30) 






c(io)-c(n),c(io')-c(ir) 


1.613 


C140(i) 


+64.30 


+56.38 


C(ll)-C(ll'),C(l2)-C(l2') 


1.560 


(El 31 ) 






cUi^u^ctirj-cUr) 


1.683 
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CdT% A Hf 0 (r) AM-l&tfAHf 0 (r) PM-3tli, 
J. J. P. Stewartt^^^|f^^^7-fei&^-rfei.MND0^cz)/N- 

dn(iC70CD^>/N*'; >^{32p-rS*)©T"$>So ft&\ r ' J EP& 

iilOMNDO/AM- i&ts^<M^©atf?fifr^#ij 

tzs C ( 2 ) - C ( 4 ) &1>*C ( 5 ) - C ( 6 ) &&ffl(Dtt1)\\fcfo 
fcJU C60c7)^jpS^i:(5|gJ^t^^^-efe fltfcC (1 1) - C 

(12) «^M©l*tSPfiJ»i±^*<«k»«n?*S« 

t^5T\ C (1) -C (2) te^ttlfi&frfclMS'&'e*** 1 , 
^CDIIS^Iig©«tt#J&PSJ»OSJ«i»ttAM- 1SVPM- 3 U^;i/ 
19&t5-l. 8 8kcal/mol£& 0, ^ 1 © C 14 
0 (g) £C140 (h) ©£jfo^i:{i&3f bV>„ c©d£fi s C 

(10) - C (11) (S^B©MftlKJte*»**»fcjB*»fi:^c 
t*^«bT^5,fi£oT, C 70#^ ©<««££;&& C (2) 
-C (4) StfC (5) -C (6) *g£T?«$fc«JfcjgS, C (9) 

- c (io) m&m<Dm&&&ztc£ [sT&zomm&i&^bcDb 
ft** iMfife^c (i i) - c (i 2) *si^©£jfo&# 

C ( 1) - C (2) ££ISI©£jfi»J:D*3<««ftttfc:ftS©fc^ 
C140 (i) ©*>?D fctJbltC (11) -C (1 
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2) *££©Mfr#H#>T*#0 £ ft S 0 

Jg^CI^^-rs s p 2 »2P,D-7 (ft-?®) ©fi&D0$j|g 
£ff{ffi-r3£tf>£, C70©2fi^s C70- C%m£fcJkT$ClQYil 

&!3tJ:6iIliC140 (a) ~ (h) CfcfeotSgfflt'^ 

h Jg t) ft £> o 

ttlmM&fa (13 2 3~E13 1) ipt>te2>®W$imm'&fatf%%lz£ 

*mno-fcm®.Mmtt®h u-riis 7*Db> (h + ) t?K 
Z.ZZ-, m&ttezfcMWttmt itii, n&ffmfciu 
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t-c&Zo li u *&-f ut> l o o%#*©#-c«j#£ftT^3i:B: 

<*:© Ji *4 1 b T © MIR © m ^ 4) © T* & 5 o 

3:1% H3 3(:mott, ^JiT-J^Mi^ bT & £s B 

03 6fcl\ £ 7**-P±#^£Ufc^££iI^-t&©T"ifc ?K 
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ffitt&^tst^ s^&3i£ott^<, ufrfc^cDsi^wttfcm 
(s^s^tt) 7^^(i4, mm&3. 5s mn\*2. 
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x * ) i ¥ - ® (c £ £ b tz ?J T- # £ -r 6 d i: W X § § o S v * 81 it ft 

«* h >tt^T'©$^^x^;i/^-^'^^ HOT?, '5? 

otfc577-l/>H-i:bta, Cm (mt±3 6W±©«Su «F 
i; b < fis 36s 60s 70s 78s 82 N 84tfe5 0 ) tit) 

SJj#©j^mp^l!t©s &#®HJft£©&£*t1-£ifc& (10 : 1) 
~ (1 : 1 ) (cf-SC fcj^ff * U^o 

&#W$jT-&3o ^ttttfcttBiMf ®;&Si:bTHU m$-r£<fc9& 

&»<B&fi£$&E£ffl^*ltf<fc^U bT (is fc *. K 

30J;K bTtf^tvfcJ^^K^^ttTK^nS^tg^^tS^s M 



WO 01/17900 



PCT/JPOO/06199 



68 

ffig. + C JS ft * W t S If TO £ o IB W t S o 
BifgEttijii: UTttx fits 
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±mmftMum±mns 9 0 o~ 1 3 0 ovtt 

JfBe*RTraofijftfcJp^T*S«t'5t:«c-3TV^5o 
rmj IB ^ UT^^t(i7k^*ir©ii5cl4^^=£^iPx M£-f 3d 

•) 7 , #**fc«iinS^1-Sarott#;*©Jt*8:0~ 10 0% 

Sldfi^^ 9 0 0 ~ 1 3 0 0°C©$bB#*?£ bV> 0 9 0 0°C 
otUK ^fel 3 0 0-C<fc DS^fig-e**^ SlTfS^ft 
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c ^ u r » ^ n fc * * ^ae n * * & 5% -r a * t±3» 

D$£T?^±fc#RIJ£*ifcfct* , T?t±fc^o UfrU £ £ cfc Ji* T £> «fc 
"T S # * R# *5 *5 ct * MIS?® JS ft L £ M t *& o T Sic* 

t % m t- % s An & 1 6* * * & &JR © «a ? * ft. * % u m t a & $ * 

(3100 nmWT^ff * 
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7>^>, i/;m-"j7A, 
ft N 3- 3.-7, ^mta7 9-1/ >^ji**-rs*)©x 
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*3^fiRLf#5 2 0 W±0«»tf»So ) T'lt£ft5$fifJI^©<frfr 

(iC607 7-l^> (E18#bs) x(iC707^-lx> (ID9#{$) X 
fctc:iT,&0&£tl'e*S#. ^fil4IfcBft77-l/> (C78^ 
C8(K C82 N C84- • •) #£*ftT VnT & «fc Vn 0 Ztit>(D77- 

?!fe*0*t#l>. ^CDflliSttfefcittf C607 >OS^fSE 2 © 

7^X vfi<&#©»-&, Ell 0 (A) s (B) izmZnz&oteffi 

fJU&U ^rt£l^#7T*?iiSfcbTfr^ 7 7-l/>7}^£iK*rtbfc 
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fc » s i w 8B m mm * * -3 £ jr « ft * cd ft ffl r* * d it * m m x & r 

±E#** IK* K**« ttx * ©ifeffliii tt^tt t fc o r * 

©tt^ ft -r § ^> * ^ a (3 j£ < mm x- § s • 
mitt. ±m\siz&miBLmm$imn&ft&s ^©#5^4*11 
ft£©*m©«$fc»ffl-r3£fc#-e§s#x t^mm©?^ 

xtt**ffi) 7 8st>*iE@ mmm) 79^tu cne>©Po«iiia 
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^:^*5„ ) j&>e>8tB*ft5. «*4 (H2 ) 8 3 8 4 £ 

8 0 fMbf:7D h >£«fciFjli7 9 0tK£»U ^CC^AP 
8 5 fre>«EB8 6(l#t^^nTf#mP8 7-n[Sj^9^-^ 8 

3&»H«bOofta7 8#lfr e,{!*&£*iS7'P h >#IEffi7 9ffiy^ 
fcaff Sii 8 0 1*^ P CT/J POO/04864 t^^TlS Ufc 7* 

o h >e2gft£fflVNn&s en 7-p h >©£#fc«$>gfc«*ftfc 

121 1 (z^-rid^T-^jKm^SOS^^rt^^U 7 A#7©# 
m%K®*>* 1 0 0 To r r ( 1 . 3 3x 1 0 4 Pa) i:I 
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mm* fifths ®.mmT&s Kjfcgrt«fcD 

7>7J^SAlf;0^ 1 5 0*Cg;-e#i&£-frooJ*£5IS£ 3 
MMfi£s «lf^gst£^TML£h;r3. lOOml/g 

o) 7k * a m * m m t % z. t # x § tz . 

£ov^l^$£©7XfMMM©$J££ff&ofc£c: 3s W 5 m 1 ©zk 
¥*&ttS3 0 /um<Dmtfi7km<h-y >Tft 1 0 g> zk»fb:3/t;i/ h 

%<Dft®,&-y>n\<i!>iimzftm, sou anEufegu n-^ik^x, 

ffig 2 0 mnK J¥£ 0 . 7 mm©IEffi ftttSK 
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<nm<Dim> 

^Ufc^-* h£MU d®^-* h££?L^9 5 %CD^?S^; — 

&i>\ :07/bi3 'Jiilt ltt«S9 713.IE&9 8 £IHI9 9 
t&mMWi 1 0 0 Z&As-CftMZft, Zti^tiCDmfrbs iEttU- 
K98afcft«U-K9 9at*«S?ISS9 7 ©fl^^lsi 0 ffi £ ft 

iff3^;i/* U ISfttol, 0. 1C, ±181. 4V N TRB0. 
8 V"e*Sjft*&lfc&fTo;fco €0it^Mti3iSS3 9li^to 3 
ft tB£ ««J«JtW&S.ft*e»-9->f *;l/#f%l±+#h 
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Hcrax4 cmfcWKU ^©-^©Bk: hu IE 84811* 5 * 
IMJlt^ bfc±g3£-*>^.«ro^M£s 0/zm 

T^-7> h£MU £©^-7 h££?l*9 5%©fg&iS-y^ 
fr&limzfim. &mLtz<D*>M&L, 4 cmx 4 crndtUftrbTx 

<ffi»««ioft».> 

-&fc>-fef\ ^(DMM^W-H 3mm0r7D >fc"e bo jfc 0 ft^&A^ 
htci DS^bfeo fc*>\ ^MlaHlf-BES b fc? 1 7 p 
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x&mm 1 1 1 t^nm i 1 4 tffttmmzti, znt>(Dfr{Mz, 
t7d>h i3&ts %m<D£mn i 4 zm-}tzT7 d.>« i 

1 3 bt»M, b 1 1 5 a, 11 5 bfc«fc D0£ 

Ife^Ot's «-@*e>^f»t**ffi U - K Ilia, SfttiU- K 

1 1 2 a*sj&n^n*om*n-r^5o 

MlmA/cm ! T'MitU *«ffifc***»ll£«e-;fe0^ « 
«£?BK 1 mA/cm 2 T-fifcm^-tffco ^©gl, El 4 1 lZfjit&5 

±IBm»ftffl*4TS«Hc, ^fczK^afcE* 1 0 0 k g 

T£^Hi6&*afci-t\ :©Si6Co^tSS«fi 1 mA/cm 2 

wTcii-f >z-y>zm%.£m{sxmwtz>o 043 t^-r 

cfc9(3, ftttfc* 1 g$>tz*)ffil 1 OmlOTkltli^litSfit 

cGot&m 1 3 2 saiv^o zomw 1 3 2 * nat 

2 2rttHAlfeo ^bTs *I4IAU W^l 3 1 

sltti^tSo ft as* >t:-^>;uiMJl&£fco . 1 

H z 6 1 0MHz ®«Jac*JV^T*Jg 1 3 3 «fc DSQB«ff 0 . 1 
V © & T T* «iJ J£ U fc o fit T t * X (D m £ * 13 $ © M ft ^ T- fr 
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0 1 i>^lsbX, ^Ii2 0 2 h^2i2 0 3 tOffllz %ti?ti£M 

2 0 6 ^bti^, gi 2 0 5it ^m&^tfMj-rs 
t %<DMm®%k (Mffl%.<DtB(D{mMn) situ maz 0 4a 

iJ£<Y >\z-~y>7> Ztt> Z=Re (Z) + i • Im 
(Z) T'3l£tU ^.HB^fiffilll^T-^^n^^SK^^^Ml^M?? 

£-fWE?-* Wt- 1 2 2fc*5R£#A^ (a) 8 0METT* 
2l$F t g&ofc#*i, (b) *mET£*Jfi£8jRbfcit& 
OttSS N (c) *»E^**&Blttft, 1 O#«»bfctt«©30« 

(d) dftfcts ^l/f h 1 2 1 ©rtttfcfcn 

TkmZXn.E.TlzffltiLtZt, %<DW.mzU. (b) fcw 
■T J:5C*PJSl# ( e) ©±9 < & tK .* e»i:Mbt 1 0 

(c) t*&> rc < ssi i: (f ) ^mrmnfeo 
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i$T-&MJT-£&^ (S^SSStSttts »5MHz£ll0gia 

■tau ?jiij^^©^fig^e>> 7-Ph> (h + )Mtm&na^. 
M&j|£>fti\ m44 (b) ^mssfc^-r 

OTorr (1. 3 3 x 1 0 4 Pa) (cbTs #J 3 O^^S^m^ 
~Z7->7l&m*'u V> N JSC *»TftK 1 rtOR*K^7tt»« 
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tucjiv i) t? k*.mz.ti'&s mmmmzfi -oxr^^y 

Hoi^TPEE (Photo Electron Emission) ffi-CttflSWft&iMofc 
tzz, m4 (d^-fct -5 t 5 . 15eV4^bfe, dft£7.Kf{ll 0 

H»J 6 

5 ^ » e» ii 1ft * K tf »fc Al« i: t r e & ft U s PI t* 

1 5 0mlO*i§filfcui^B^*>t^ofco 
1213 iZTTstmQT'&Zo COWIiiItgA s 21I%t*Dv ^® 
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mmm 8 

7>7)v*E7 ttzmmtinzttx u 3 o o°ct-3r#p^ 

£d3s 1 gfcfct>iftl 1 OmlOTK^iSjSc^^^-rs at&tofr 

fee 

£ & o 0 

ill 9 

04 7 (C^-TJ: -5 (c, iEf t>^-l 4 2l*j£ 1 0" 3 To r r 
( 0 . 1 3 3 P a) iz&itzftM-Zs N 2 ^§120ml/mi 
n, ^ItC^Hi^^Sl 5m 1/m i n®|J^t-7D-^tfeo 

fc-*- 1 4 6 AT- 7 0 0°C£jMU ft*^ft*n^m**«6 
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WEt^ WS- 1 4 2 mzWLWXstzfctii&ffiWk-- k;h 4 
Ki&ftffilttift l«fWfc Ufco 1 Offi 

z m? % z. t m\ bfrf&vtzo 
lii i o 

HI 4 8 fc^f J:-5 fcx k-*147fc«fcD120 0°C(z«ofe7 
7-^^14 9^1:^777^ h^-y 'V h 1 5 0%mW\stzo ® 
jg3t«ttNd : YAG1/-1T 1 4 8 (SI5 3 2 nra, 300mJ 
/lpulse) fcfflUfco 7 7-*7> 1 4 9 rtttT;i/rf >£7 D 
-^ffetf^ 5 0 0 Torr (6. 6 5 x 1 0 4 Pa) td^ o 0 
^ It bu S3 Y A G 1/ —if 1 48X^777^ Yt-Vv V 1 505: 
PP^s TSSfflSt-fey h Ufc*T?tf-£<*:h,fc*#&«S!l-- K;H 5 
1 CJfc**«»5£fc?lft*K#**ftf*l¥Ufc. £*t£ 1 0 11% 

¥*9*£I13 0 umVMft&mib-y Tfr lOg, Tk^-fbs 7\*;i, h 
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ULtz^-X hfcWKU Z(D^-X h££?L^9 5%®%®$,=. 
Omnu Jf-£0. 5 mm©^H£{tiJLfc 0 

*$Mb£ U £A*8i«&«JSmi: Its E) 3 8fc«8B&«jfc^-f .t-5 
i«37^*'JI«il:o| N 0. lCs ±R1. 4V S TRIO. 

Hi^J 1 2 
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-£> WH 2 5 0 /um<Dij-#>^Mtt&7 y ^SzKftJO^ v 

<**fliofl5»> 

d®^-* h££?L*9 5 %GD$gte5S- y *-;i/£?L#fc 
$&*ftUfc©5SnEU 4cmx4cml:«ilt, J*^0. 

m IB =& x m X- m tz s st & - y j w * p * ^ * > wt a ft =f- « m n 

^cOPa@=£JP^ 3 mm© 5^7 o >{ST* lofrO j*»&A/T!x 

<£&«il!i©tt««M4> 
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&4b\ ±8B*mSffl*iTSift^ 1 0 0 kg 

/cm 2 •e**&tti»**Ti5*N ctft£Bui3gc£#fcfi;fc£t>-£ 

T-M.m$fttiZm%.Lfztz 5> HI 5 1 fc^f J: -5 e> 

M 1 Cipt^«Sfi4N £A#fflM£ U E£4 1 0 0 T 
orr (1. 33X10 4 Pa) U HaE««£ffl^TN 3 

o^HCbfeot^ -«©K*tsitx ^-^a***^-^ 
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KttHfcBJRbfc. 

c 9 isxnhnitWMz, un^xftx, i o o^EOTkm* 

Vk M £ ft X v > 3 d £ ifi m m b fe o 

tS*4&2RlR#*flBmTfc«#Lfci;iU SifebfeiSfESS (IS 
*4^) £«£bT> +1. 5 V©mJE£t£*4 tEpjD LtztZZ N 

#x e* #<5t b s b fc c fc #«t& * n & • 

6^fHCt>feoTx K**fcl. 5 VOSEfcBJJ&Pbfc&s ^EcD 
9IJP.^#.±bAch-5, IStfs ***^E*tt±#ftM*&b, -ft 3 

&<^T». 8»bfcBtE£g £«iphbT, +3. OV 

0«E*a*4tWSUbfefcC5x TkJSttfXE^fSTU {£ 

Tittv i. 5 voms-zmnLtztg & *) <s frmmm* 

Gtfiffllztitz^Xs K«t3. 0 V0«E£BU&nbfc8K iff® 
EpflP£^±bfci:<i3s IV, **#*E;&fct±#*0l*SU ft6 

Bi 5 2 tt, «*4fc«E&fflinb;fcl$fc#ttS#Jfc#;*E#fc£fl5 

Hfflfiftl 13 (cifttf, gtffebfeWE&»£Sif*fc bTs Kittle 7 
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jig 1 4 



#!i 1 3 T*ff ofc «t-5 fc 3 . 0 V£)*E£B3flQbT> 

b o 

(-**«) ^ffMbfco 

<3fett*tt1ifc> 
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i.4v, tmo. 8vt-s %mmw.m*'iiitzo zovj**® 
ti^m 5 3 izmto 

mmm i 5 

mMm hz LtzP-DXs 7-?i&m&izj:i)s &m&M®.mn& 

-15 s W-ft- 2 5 0 iiTA<Dji-Ky^mi$*7 ym&®7kmo>x-^ 
/l/^3>It§ilx &mLtzCDib, 4 0 O'ClZfimtZZ tlZX. 

^^^4 cmx4 cmC«IU Je<D-#©Et i 9 £ IT 
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4cmx4cm(:«llt, JI<frO. 5 mm©*II?:f^bfco 

±.mo x o £ it ft tz £%m t n- 7 )\,* d x ;i/ * > §?iis#T-m 

l:t^^lmA/cm ! T*®mbT7j<|l£M2-tfT£^ dtl 
±jfc©J:$<^ *8E?Bft 1 mA/c m 2 T\ Jft*fttt£«l£b 
tztzz, m 5 5 C^-r J:-5&tt«*Stt^»6nfc 0 05 5tiii 

EM 1 6 
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fc*»fl5tto*^ u i 5 3 

SCtSlP 1 5 4 £#>e>Hf$£tK #7 4-">^ 1 5 3 ttMJp 1 5 

4 fcCDHKBSEKk RTfXZ#>"< 1 5 3 ttimmfflXZrt77-l 

5 2 fcOS©«E8SK:ttx ^ft^ft^MUg&fflcT)-- 1 5 
8 a, 1 5 8 b e>ftT& So 

mm^P 1 5 4 tt*pi&»©i£ga*3 0 mmT\ 1 5 9 O + fcS 

Jfc© (SJISftif) 1 5 5#lfA£fts C0S«f 1 5 5 ©1*3 SBC 
tt> 4*«®«*ft«»ft=i> hP-7-160 titt^il^ 1 5 

6 d©il±tffi§1-5-fev * y 7*- h 1 5 7i:^t * b£ft, 
•b7v^^-M5 7®!S«lfiflE* t iEfitfc-t-^-"e*5 J: -5 
UT&So -b7vy^-M5 7©?fij-£M£fc^ P I D 

UMW.mt bTC6077-l/>^3 8 5 % (III WTISJb) i: 

zm^rmfttZo *rs ios^ti^-fe^^ h i 5 7d 

tt-B\ $$gg<*D&jiSi' 1 5 5 flfcl-fe y h UTfr^ TiBC^ftT? 
4M£fT^fco fe^l. -- Y)WV7 1 5 8 b tgmfeMti*^ 
7*7- 1 5 2 0ftffll±f^fc, #7* >^ 1 5 3fr£>g&#*££ 
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j&tf 1 5 5 \zmm 5 0 m l/#T?£^TPI^rt£g*#*"?iSSfcT 

£1% 8Jj£&Sfc±SB7 , >7\H/&§tAUfc0fc> 15 0'Cit*#?a 
m£-D~DM£3\%% 3 O^fr^ S^SJLt*6> 10 0 ME 
0**EEfc:(Si#U i©«It^?.Kl2 4^^tIbfe 0 d©«t-5 

15, 10. 7ml/.gOTk3R«»«6&flll8rsc:i:*»Tf*fco 
Hi 1 7 

fj fa«U£tt £ * % m C £ * >t v * -c a &ft3|g ? & S8 
i:£4!)5fiiOlIH:5. 3%T'&-p£o 

mmm 1 8 

98. 6ml/ g<D&%®Mffc* : (fe3ltZZttfiT*%tzo fc*>\ C 
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mmm i 9 

ftU &7* ui/T-yih&m* 7 : 3©fi«Jt"CS£U 9 5 0 
°CT- 3 M©JM£*Tofc<> fc«U ^7^>^15 3*>f,gi^ 
* fczK5R#*CD®SJt2 : 1 Cfi^^^4fii6f 1 5 5^5 0 m 1 

O%ffll0S£j||fc#lc)|»#U W«x M^il 5tH«Clt* 
aiRIMfeOffMllifcfTofco ?Ofi*s KWC3 8. 9ml/g©7k 

mmm 2 0 

nmm 1 ^zmtzm^^m\,tz^ *ftfcfls^8j*8£ffl^ 

Mjfcfr^fco ^cd^^, i«4fc*7 8. 0ml/g©7k^PA/atl*s 

mmzntto ztz, nm^z^m^^n^tzm^ a^ciitt 

HflfeffJ 2 1 

3 0%«**g£U MfczK*OS*lt2 : 1 £JS 

mmzfiitzo m&um* 1 o o o°c£ u kmru sbsh-c* 
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£ < SA,£cfc 9&#7-fe;^&©#£#6tE£ftfcfr\ 4 0 0 K e 

#tiiT-$>-pfco z0&?fcLTmtbfttz®tmfo£&£m% i o %a 

M£frofco ^(D^m. &**B: 1 0 5 m 1 /g©7j^Mtl#fii' 

masm 2 

^MJ2 1 Ccfc O^^bfc^fiio^tc^U^^JMfi^X^^ * «fc 

*0*gHx i 1 6 m 1/ g<D7kmmMm&mm$ntzo 

O /to 

CTffl 2 3 
IM 2 4 

(3 3 0%JtMffi^©@Mb# K U na-A0»*£$g£U 9 5 0 °C, 
gib 1 : lffll^^Xfcbs €0giIii5Oml/^i:lfeo z.(D 
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tzo %(D&m, U«{±19 8. 8ml/g©**»Mi6#»R*ft 

mmm 2 5 

%mm 2 4 4:RllllK:***^«j««©ffflllftfT-3fc|g*x fi£*4&2 
2 3. 7 ml/ g(D7kmWMMttf&M$fttc 0 Bui3IS*4©7c 

HMffJ 2 6 

m2 4 fcH*C**3tf^tt*«0fffiBiftlTofcllS*^ ijS*4tt2 2 6 
^MffJ 2 7 

fcp*c**3if^(ftj«*0ffffliftfi ^tzffim, m,m±i i.4mi 

Hjfcff] 2 8 
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4fcP*ti7K**^iftJI*0»ffi*fTofc|g*s 1£*4«17 3. 0 

mi / go&mwmm&mm$ntzo &*>\ uffitt»07£*^«f© 

S 7. 3°/ot$>of;, 

HffiSffJ 2 9 

fc^*C**^^iRj»*Off«*fTofclS^ &*4fcfc5 6. 8ml 
HIW 3 0 

Stl4tt7 8. 9ml/g©7k«lH^^bfco 
glffiSff] 3 1 

IttlO. 7%T-&-?fc 0 &t*L<Z>**Qfcjftfttt 1 4 5 . 7 m 

l/g-e&ofco 

HfltSfflJ 3 2 

*3fiftjKflmsfc£#*4i:LT filter 1 6 fcHI 15 7 5-1/ 

C<D&©)|ft*££tr*gl§r$)£-fe5 * y 7**- h 5 3 
Bl 5 6 t^-r^fig^gOS^W^tC-b v h Lfco #7tf>^ 
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fro tco 

-g\ mum 1 6 fcWttfc LTtt»©**R*IBO»IIO*fT o 

fee ^Ofel^ flSjat&i±2 3 0. 5 ml/g-Cfeofco 

&*>\ K»(f©fiftOti»Itt^ {b^##r©i£3!, 7. 2%T*&-? 

o 

HMgiJ 3 3 

tco umo)7km®iMm* 2 0 0 . omi/g, a&©£8st±7. 

0 %T"fcofc 0 

n«sgy 3 4 

j«^ttl9 0. 0ml/gs a&0&8fiJ±8. 3%T*fe^fco 
HJfeffJ 3 5 

7Km^mm^mnunt i^xnmm 1 6 tm\^7^-^>m^ 
£.mi&3 o%&mu, *bsu c©m-^t)*^»j3 1 tmmz u 
T$/«i£irau ^s^s^n?n6 0o°Cs 7 0 o°c, 8 
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0 0°C, 9 0 0°C> lOOO-CU llOO'C, 1 2 0 0°C, 130 

•mmm 3 6 

%%mm**n?ti<mLfc 0 -fit, n^^j^ntcffli^J^K 

mUT)Vt> 'JltiCol, 0. lCs ±R1. 4 V, tiro.. 

8vx*ftmmmt*'i7-otz 0 zovj pjift&zm 5 9 (3^1- 0 £ 

tglmA/cm 2 fllU ?K £ 7K 31 £0« S 
flEfcg 1 mA/c m 2 ^OfcSJH, 06 0^-rj;? 

&fcs ±ia««m<fr£T3iiy£s ^^Tk^^twffi^ 1 0 0 k g 
/cm 2 T^K^M^"^*^ cn^B?l2^^^^aia-&t)-& 
T£MYfe£fca<fr£"Cs ^OSrfeto^Tmdfi^J^ 1 mA/c m z 
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-3 fz o 

rUflg® ^ y *£?L&T*?t#£)|»Lfc^ 2C»J1 6 

Ii3ml/g tM£ftfco 

mBS©*-^>^7 y 1 0 0 /olIffl^©fiM§?i^l^ ?L 

O^^, K*4tt4. Oml/gOiRjS6fi6*<ffllS*nfeo 
Jt«ffq3 

©«SHh tiWtt 4 . 2ml/gO«jatfeA»fitS*nfco 7cffl##r© 
It BEAU 4 
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6&m&Mfcfc> 7. 
it « 015 

its mif^H' Mtu-^ xflsm 6 tPi«t**iR«si6* 

H»J 1 6 7} MUSS 0i] 3 5 © 7 5 - U >$$&0>l#3iyu 
U >I^ftfc^t© 1 4 6 0 c m-'M 1 5 7 0 c m"'0-O©7 
iiDisorder Band, 1350cm" 1 fc. Graphitic Band, 1590cm- '(DM & o 

±!3©J:9t77-l/>I^07Y>7^!7 h;i/ CP-Strasser, 
M.Ata,J.Phys.Chem.B,Vol 102,P4131(1998)#J8O ) ©J5fc##8S£ 

J& fig i$ 19 3 B# ffl fit ± © Ife T? I i t£ rH & f 3 . 

CuK a -X&mtir j£OT"-777"f MOO 
2) flft#M$i'U 7777^ h^-^U >9#%ft-ei3i<. M 

^t5@iT@m^nfco ccdc ^{±0 6 2 t^-f «fc 9%*-^ 

1 6 7}£SSifi0!l 3 5077-l/>WCo^t^ 
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^«S01 3 7 

S1\ EUfca&GllbfcgH&ffi^Ts C60#-?^C70#^£^tf 

JK**tfcSit& 1 Oram, S£ 3 5cm©^7 7 7 A h p y H 

3 £M (lEffifcttt) t U lOOTorr ( 1 . 
3 3 X 1 0 4 Pa) ©A^A^XOil^TCs 1 5 07>^7 
©ilMil^fc & & 7 — 7 IfoMteft i tz o 

iem® ?' ? ? 7 a k&® t A,£fUb u 7 ^ — uy^^ts 

Z-oVX, rtWlKn?.ffli^ 

>:r;i/fcjRfjWfH£!H«#*T (WT, T 0 F -M S tfo? S z ttf 

t>*C70^1tfti:bT-^ 9 : 1 ©S!|-£"e£*ftT^fco 

tf, IStt7/Kti£^l/fefi^ 2 0 0 cm, j&g 5 c m© ft v A 
-e^*«ltB4ffVK C60t C70£#8l£bfco #8S£ftfc C60, C70 
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ofco #M&ttC60CD»£fc 5 7 0 °C\ C7O0«£fcti5 8 0 °C 
it>7 , ;i/h*)t> C60H*f"TSC70O N *S^t±C70fc*f?-SC60 

t^i»SOL i C 1 0. C607 7- SClfcfc«fco 
T*fl¥«*«B!U £CD«*Pittfca&*ffi (->'J3>iS«±i:ei 
*7;l«;Hjfe*fl)) (Ag) fcbTJl7C* 

> S/ * ;i/ * iffl£ L fc3glgs BI63fc^-r«fc3&U K y ? X tf^P > 

- U x^lfe^^X^^ (tftb^FTIR) *J:tf "CttBSl 
«-HAX^ h;i/£$J£bfco FT I R O^f {iiJWlpJIt C60# 

* fcs J»iK^^i*©8iJ^KRiUTH:Cross.Polapization0^as*« 

NUfcS** fc* D* frfc C6O®##0i!&J&jU$gfc 1 4 2 p p m 
j&»£Pi>&!Rlfc:7P- KftJfctfD £fcoi»J&l&fc N HJi^frtsp 3 $ 
^tc»JR*n5iRiUlSi:3&«Wl«K««$nfc. fcfc> d©SiW(c* 
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$ m ^ e> & w 3 \i w o m v & v >c t t? t> p o tz o 

m u /riiMi 5 rue* £5 tf>tt%>pmm(D& s tu^t^s^ 
0 iff & *»i £ b tz &s m m o * r* cd m ® m m m <d # s & r$ gg £ n & ^ 

$Dfc oi^T lifra^C : Electrochemical Synthesis of Polymerized L 
iC60 Films Journal of Physical Chemistry, Volume 102, Number 
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21, page 4131(1998) By Peter Strasser and Masafumi Ata £# 

ffio ) 

fiMfti!??)7 7-l/>i^2. 2 2 3 g£ v^f £ D^ffl£*4 
St^U, 7kJit#XM9 9. 9 6 %0fl^TT 2M$gbfco 
fo^f, 7 7-lx>M£ftf;J:7KII£Mu ^©«Mtt2. 3 9 
Og^T-Ji^Aco 6. 9 8 %SftJt(DP^^-C'$.5o 

^£<D7J<^£Mb£7 7-^>ai^&2 . 3 9 0 gZ*s U □ 

®t J; D 5 0 C-fo©#S^tTV>, §Sfit3 0M^Ufci^ fi 

o s c^ e> 5 o o °c(Dmm 7 MitX'it^mco fr&mtaz i o 
M<D*mvRMtt®<DmM7km%£um±m 3 o o~6 o o°c©igH 

Hffiff'J 3 8 
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U 7 7-l/>C60©J^^2 g£ U^£A»£ 1 g t<Dm&<®J*V 

K ^P55fft»bfc-y->7 , ;m N 2. 8 8 8 gt*$>ofeo dtl^ 

9 9. 9 7 %0**tlBIM©Tt:3l^rafii^-r5fcN ^©ffifitt3. 

10 5gfcfc^fc o 6. 8 8%T'&3o 
&£#Slcf¥?;<k^$§£^tx£iS3l!lbfco ^©*£HI£E6 5^77n 

g^^^E-^-Tttx 7 0 OX!W±TI!l3*fcMHb;M5©*S£j& t fltB 
Sftfco C<^Ji^^7K^^^^4©*3iM^(i 2 5 0 'Cttftfrb 6 
0 0°Cftj£®f5BB-C&5o 

it mm 6 

T 2 m 1 tt^iPofeo 
J:b3£fl»J7 

ZCDt&m, V*f-t> A*&*£>ag#2 . 5 8 0 g^f,2. 6 9 9 g(: 
tb_MM8 

u n >gffifr£@iKu *cdo. 5 2 1 gz&mnm&Tiz 3mm 
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telBs mmmS 7 75VmmM3 8©7?-l/>fil^ttfc:o^-C*K 

njB«i4 7?»ifflKiE^fe0fciHi*©**-f > \z-y>zm%*n-3 
% > 7k n © im (3 i $ n& ft H5 © ^ i ri izma> t%v> a* tun £ n fc o 

bT^tgtsci:^, ikvmnMtm®, m 

HJ/Sff'J 3 9 

C60£C70£8 5 : 1 5 (DMmttX^ti 7 U >MM*s El 5 

ITT" 3 0 0°CT- 3 MJttUfco Cftt <fc o X 7 5 - 1/ ><D 7 y 
J*Hb«5 (0>Jx.«C6OFx, xfct 3 0 - 5 Ogjg) £f#fe 0 
Mm3 9 (DUIfttt 2>o &*>\ £.©7y{b7-7-l/>©T0F-M 
S ©7^.7 h;i/£l3 6 6£^-fo 
HMffJ 4 0 

C60t C70£ 8 5 : 1 5 ©MgJtT'^tf 7 7-1/ >)&5fc£fg*Ig!t 
i^CT 6 5°CT* 3 BHEJfe£*fcgU EJt&&©#fRi*Szfc4wJ> 
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7:7-l/>©M7Xf}ifbt) (^Jx.KC60 (OS0 3 H) x (OH) 
y N x = 5-2 (K y = 5-2 0) ) £f#fc 0 -ft£fWJ4 0 CD 

tmm 9 

C60£:C70£8 5 : 1 5 ©S*Jt-e£fc7 5- 1/ >»*£x 
Jt&ffJ 1 0 

C60£;C70£8 5 : 1 5 CD S S Jrb T* ^ tf 7 7 - U £ , *U 

r^7;WPifl/> (PTFE) C : F=l : It 

5 %t«t5 7;^->ilMTT? 3 0 0°CT- 5B$P F g*MU7c 0 Ift 
J£Btff!l 1 1 

mmm 4 2 

^^>HamT?3 0 0°CT- 3B3BBttJ#bfco ^ntJ;ot77-l/ 
>j£©7 yjRfb«5 («?iJx.«C60Fx, xtt3 0- 5 0i^) £f#fc 0 
c:n 4 4 2©l£#4i:-f So 
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mmm 4 3 

^mnmoy-^i&mmizx $ 1- * > ^-m^x- % z 7 ? - \s > 

fc£ <0 7 7-]s>m<Dm7km<b%0 (#J;tfci;C60 (O S 0 3 H) x 
(OH) y, x = 5~20 s y = 5 ~ 2 0 ) ) *mtzo Zti%nM 

0|J4 3 oumttZo 
itmm i 2 

a «N m m t (o m m i 3 «t o x & t * # & g $ m « # * « N 

C60£C70£8 5 : 1 5 ©MJtT?£tf 7 7 - U >*fr*tf>^ >-fc? > 

<7kmwMM(Dm%.> 
u±(D&mnm. & xv&tmmxmtcmnzmmmwncDmw 

itty M s S1" 1 5 O'ClcMU&tf^EU iia*44<©7j<# 
^#*£8l»)IS&Ofco Z®M,®%%<D&$.g.U£mL, 1 0 0 

>7ffih©M£h DMS£##>ko ^Og^WT©i2 fc^t. 
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112 





zksfclSjttS (ml/g ) 


mmm 3 9 


4 5 0 


4 0 


1 2 0 


4 1 


3 5 0 


4 2 


4 10 


4 3 


2 3 0 


4 4 


3 8 0 


1±»J 9 


2 


1 0 


1 


1 1 


5 


1 2 


5 



tf;77-VX f a-7^5^tt77-l/ >^lis ££££ 

^mj^^^^^rt7cS^s©4 , ^7 vmm?, mmi%?s mmm? 
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&*>\ **«j«f6#Bto&ftfc£ifi0i 3 9 73r£fl;Mi0d4 4©&$ 

s *>©©.' 03 fcraa&^nsn©*** ^-^>^w^tiL 
s©awj£ftfc„ 

glflSffiJ 4 5 

¥i$J*ig3 0 um<D1&Wl*Mfc-v>n\' lOg, TkSHb 3 h 

tSchia^ ^-7 h ^BUMUfco d©^-X h ££?l^9 5 

m& 2 0 mm, m £ 0 . 7 mm©IE^^ft^Ufeo 
<fi*g©M> 

iiuiBISffifll 3 9 £^TM^LfczkfgiMM$7 7-U>©7 y 

mtva lex* ft -t^v-z 5%t7kt*Mz.s mmvtz 

i-Z, h £SBKU d©^-7 h Saa*9 5 %©#gTSi$- 
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T^mitti v tA&mmzmMmt it, 138 izmm^t^o 
m^r^* vwnmiz-Dg, o. i c, ±ri. 4v s tko. 

H WJ 4 6 

MM(D7)izi-)immtZs n-m^y^-ji'fpiz^wL^^Xs mm 

Hcmx4 cmlzMU ^<£>-7j®@£ mfgaM^Jf * 7 U-£ 

<**«®flMK> 
mzQ%m<Dftmzm^tc<DtnKfcmwttM (75-1/ >©7 
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h%mn\s, v zQiim 9 5 %©^r£5£-y^;i^?i& 

£3£Jgs $£«Lfc©52lDffU 4cmx4cm(:MlTs JP^O. 

<$tnmm<Dttm> 

3mm©7 7P>i■el•3*^)!*^^•C^ ht±DISl/fe. 
S^fiiffliJtBB{ibfc7 i 7D>tefc:fct x ^toilfll. 5 mm© 

<^^mm©jKm^t*> 

«lmA/cm ! fliU 7j<3i@£;k It £«£#£©*>> « 
MlmA/cm ! tJftfcStffco ^©*SJHx El 6 8 fc^-f «fc -5 

ft*s ±I3m?fe£*l*:fcT §bu^s ?»**«i{:EAl OOKg 
/cm 2 T?**&»j«<*Hi-tiiSs Cft£«yiB&-&ttl3Bfc£fc>-fr 
TSSia^**a^4Ts £©H?fe£-D^Tmafc$Jg 1 mA/cm 2 
?SMt«H4SMJ£Ufci:c3x HI 6 9 iZTfst &ote&.mft&&® £> 

mmw4 7 
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<D®mtt'en&lstzi3Z%*-* VTiJZt ITftftO h;i/x>4>{; 

i*OAofe5ol^ilU RlBffrt* 9 6 O'CfcMU-^ ft 

|iHiii^itSli:&<^ ^©i;g;5l«J4 7©?d$*4i:-f 5„ 
flMSfll 4 8 

mmm 4 9 

«ii:tt> \>m%.%H^tcz tuft&, mmm 4 7tm 

5 0 

m&tLTs Ift^^h^^ffl^fei^M^ HJI80H7 

mmm 5 1 

1 1 0 o°ci: Ltzz t&Lft\±s mmm 4 7 ti^sst u 

nam* 5 2 

*p«kffiifi* 1 3 0 o*ct vtzz ti>m&, mmmA 7 tmmt u 

HMSfll 5 3 

msj^£8 5 ovt Ltzztututs mmm 4 7 u-r 
mmm 5 4 
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&mMMpUH*mm$iWftv>t& ! ®&£* * s-r 1 5 o°c 



^I4« 


TK&ftffift dl/g ) 


H»J 4 7 


2 3 4 


4 8 


3 2 2 


4 9 


3 0 5 


5 o; 


2 8 9 


5 1, 


1 9 8 


5 2 ■ 


3 2 5 


5 3 


6 8 


5 4 


17 0 
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mmm 5 5 

iS20mm, f^O. 7mmOIEiS^Sl/fe. 

zk&fb* U £ A* Its 0 3 8fc*ii&ttfc:*sr £-5 
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muTjiii vwmmiz-Dg, o. ic, ±ri. 4v, tro. 
mmm 5 6 

2 5 0 //mCA-#>»§7 yfH^®7.K£iJ©xv 
Hcmx4c mCUOWU ^©-#© at HufBtt&JlX 5 U -£ 

< «s is # ? mm mi® t > 

4 cmx 4 c mCfflil/ts J5#-0. 5mmO*^^l!L 
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3 mm©r 7 D >foX U ^ &^&A,T-> h t «t 0 @ & U fe «> 

/cm 2 x-7m*mM$ j £x&z, zn&mtm-&mzmfo'&£>v 

T£^^%mfr\LTs ZCDmmiZ-ouxmW.^^. lmA/cm ! 

xwmft&zm&isfctz-Zs 07 2 c * 1- «t a * #*# e> 
ti, z<D®£t>£mmmt\sxmmt%>zt&mmxgtzo 
mnm 5 7 

7j<£3ft* fcjp^-Cff ofco dO*«tc:C60 7 7-U> 8 5111 
C707^-l/> 1 5M%©£*H*m4;&n*.x 6I$BS«# 
c©t $Jn;tfcj&*Rtmfc^ K5RR9fc**U S£ 
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^om^fiyu Ttmfttiio&m, %&&%i±&frmt%\s^m i o 
tzo zomM^nzm i 3 c^tc 

HJfc^J5 7 T-ffll^fc C607 5-1/ > 8 511% C7075-U> 

mmm 5 8 

©fi^^^tts ^<Dfi:lJt#9 : 1 h & £ J: ? £ t tz a 
ffi^TAiJ^AifxO. 1»JBE (Wl . 0 x 1 0 4 P a) N femm 

mm2 o o a, mmnmo . 8 cm 2 <D3k{*r°T-?mm*fi&\,^ 
<7km*$iM&<Dm%.> 



WO 01/17900 



PCT/JPOO/06199 



119 

O^^Cty his £ t 1 5 Q'C{zM\st£&t>ffiEE U 



4. 





zKUHftjKft (ml) 


5 7 


2 0 0 


J£80J 1 3 


2 


HJ&tf'J 5 8 


17 0 
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%mm 5 9 

Mfem&8 0ml T'fe^feo 
6 0 

C607 7-U> 8 5MA%s C707^-l/> 1 5mS%*^tfK 
HfllSff'J 6 1 

zommm 6 1 tii*©,);^ it?;^ ';s«?fe^^^bfeo 

¥&J)ftS 3 0 jum(Dmft7kM1b- v T ft 1 0 h 
lgfcttbTs * ft* 7. 3 %SiPx.^ 7XT-rlM 

g§20mm^ f ^0. 7mm©M£Mbfco 
luffiHfli^J5 7 (X&5 8) fc^T»£bfc*$iR»ffl&&H 
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tfe^Ts 0 mm, /P£0. 5 mm© fiffiftftK bfc . 

>Jfti (-*«ifi) *ft»Ufc, 
flfffB7;i/* iJitito*, 0. 1 C\ ±K1. 4V S TEO. 

i± m * & v > *> (o <d s £ * #j j6c ?s fife m & is * m m t a - 1 # t § fe » 

IgflSff'J 6 2 

tt, «|«I^7'J-ftH»bfc. 

-A, 1^.2 5 0 >um®:*7-#>^8i?|j ft 7 y*^»*itPJ©iT 
ft 4 cmx 4 cmtWrU lulBM^^^ 5 'J -ft 
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<&%m<D<m> 

£WS£U c©^-* h££?L^9 5%©#8r&:ft-y ^;^f'?L£M:: 
7^tS^ l£libfc©t»jDEbs 4 cmx 4 cmtcWSrUTs ii^O. 

3mm(Df7P>t^^.T•lo^^)i»)i^t^ h £ £ 0 @£ b □ 
&*>\ ^i«tEIlfcr7P>tSl:lt ^«)iggl. 5 mm© 

T tfe -2> o 

^lmA/cm 2 -CiMtU **«^**£iftj«£tffc® , &* tt 
1 mA/cm 2 T! fit ; e®iSi> 07 5 (c^f =fc? 

&*>\ ±iB«i6£iffl*:£-C3i5^ ^toaKfSSffifcEyb 1 0 0 K g 
/cm 2 "C**4ift»**T**s cn*«fgBS-&*tfito^t)-e- 
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XfctTkfBS) 7 8&IHES (MS) 79^tU ZtKbvmmffl 

\z?u h >£#m$8 om^ftt^s. ^fflu#(c(± N nmi 8 

ffiT-tt^AP 8 1 frt>7kMtf&]£i2ti, #aiP8 2 CnttRltft 
l^d £4)<fc£o ) £J#tI J ,£ftSo M (H2 ) 8 3 #»[B8 4 £ 

8 0T^4Ufc7*D h >fcttfciES7 9ffJ-N^i!jU, ^CLT-#AP 

7*D h 8 Ottt, P CT/J POO/04864 

VNTM^UfeT'D h >fe#^T'^5^';7K^^b7 7-l/> (ft ft : 

HD 77 > 1 gtpfcil^U 1 0t^FSAU> ^ 
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2. «jifl«itifli***-rs, teats i m&ffiofrmwMmm 

3. tt*H»j&*4. 9 e Vet »)*&V>Jfc3fc5H*#4-e* S> S»*©I6 

ism imBm<D7mwMf%!%mntt®o 

7. fu§3j^ft#«£ bT£-*>^y^-7£^tf, «I^^$B 
HIS 3 3SgB«©**iRj8Gffl^*«*r«o 

8. mZfitmnttWt bT77-l/>^Cn(Ib> ntt9tti 

>T"& On Mf37^ — U >#^©*g-£r« Ceo 77-1/ >tCyoX 

tt*nw±0W*7 7-u >££^tN tt#ot6IS8l 8JMI3«0* 
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10. mt<d%imntt®tM®&mtzm£\.zm^z>, m^<D^m 
i i. mmm®&m&, %±m5tm, = h>wk ^ 
mm i ommmo)*mwiM t Ri8imittno 

14. HyiBm^ffl^M^e^x^e^^^^r-^Ss m&cDi&mm 

1 5 . SulBm»HM^i:m^tt4^i:S^X(ii^^UTilv>€,, 

it * © is H ^ 3 Ji hb «e © 7k * vt it ffl $ m ft tt #4 „ 

17. nuu±(Dummm?7km(DtfM&-oimT*&z>, mm^m 

m 3 iIIB«©7K^i®Mffl^*H«*4o 

is. fcmmttmzmmtbtcY-tmmms fc^ffo^mm&m 

(CVDg) \ U-1f-T7U-i/3 >mx&i' y =1 h* 
( S i C) iiS^S^^^oT^ **S7P h >©TOT*M-f 3 
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2 0. tt*K»#4. 9 e V£D*tV>IiI3*5l^jftffl£3RH*t*4 

22. mU7m^.mmmn%Pimt?y : 7-\yy^^cnm u n 
mum,, 

2 3 . Hyga7 5-^>#^©W#C6o7 7-^>5mC7o:7 7- 
1/ >T"& 15137 7 — 1/ ># J F L <£>?jl'a#J# s C 60 7 v — 1/ > tC7o 
Xtt^*iW±cDig&7 7-1/ >h£^tN gfS<©lBia^2 2 1113® 

2 5. huBBSS^^^ LTfi££ffll^€K If Jj< CD $5 IS ^ 2 4 ISI3*6 

2 6. f)mr-?i&w,m&, ^mn^f-^ >^)fttttfamw$ 
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2 8. mzm%&mz, $u #±jstg*x iwwk ^ 
29. mt&x&xfommzm^Tmz7-?)&n%rste\<\ mhes 

3 0. iiufB$l?^m«IMi: U il^m^^ffl^THulBT-^^ 

3 2 . MIB7K«0S^fflj^^W*t*4*fflfjlBfi^ffl^M©^WS^ 1 

3 3. iiuiB£Jl£fi:&X&a£!&££i:t-Ss W^©$5a^3 1JI 
IBi6O7K^qS^fflj^^^«*4OlS[^73^ 0 

3 4 . iKiHB?^^^^^^^^^^^^*^^^^^^^^^^^^^ 
3 5. itylBm^&^tti: IT7 vmxi$T$ >^#-7£ffl^5> IS 

^©$5ffl^ 3 4mtmcD7kmwm%fcmmttm(D%&mi5&o 

3 6 . mraw±^MM^T*7k^©fi?^* j nrti-e$>Sx *.&&mm 
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37. nmt, lEmt, zn<b<Dm£.ft&?2>mMntz£\s, m 

3 8. 7/l/*'JIiifcbtM^fl^ H$©ISHfg3 7Egfltt 

39. ^mmmtbT^^^nfex st*©i5ia^ 3 7JMiB«eoa^o 
4i. fcrnwiMWinizistf z s ym&wMvtmizjstfz 

mtf&l&mizttLZ 5 0 %J^±«i7t{b£ft6^ nUM^ TkHtM 
®^$#4>OflM#£J:bbTs 5 0%W±fS^fb^n5s zkfH 

4 2. ituf3«ttfb©i:bfrU tfrW±-£&3s II^OIeH^ 4 1 IIIB 
4 3. tulB5 0 %&±0«m<blt®£fbfr\ iaS%J^±©7K^ 

44. ^ii^^M^n^ m#<D®mm4 imtm<D7mmM, 
mum* 

4 5. tulBzK^^rp h >©7£T-iM£ft5s a»*0$5ffl^4 1Jg 
IBfgcDzJcmigiMffl^^,, 
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49. nmt, 7u vyfcm&t, TEmtommmmt^^^^mM 

zzfr ib7^m^mmM.mizm^t £ <t o CM U #Iia#*4 hit 
7k $ iftffittflg S it ffiffi irC*P\ zKfH RSMttli t £ It 5 M UUfc 

S o 

52. ifi$a)%mnttw&, s?m#*£<u m&mizf&mitGtz 
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5 3. ffifB&*K*m#* ij-l>ry77^K 
> * X t>* * - tK > 7 7 ^ M - «fc D ft 5 ® 6 S « ft 5 * K *t *4 £ 

«fcoT«$£ftfc£fc&ft»fc*s»#©*SBi&5 2Ei3«®** 

5 6. mzfcmwttm*. mmm&*%<s mmwiztiimz-g-rz 
ai3«ozic*iRj«*r»o 

5 7. ii<jg3J^flM»\ 77-U>s 7J-^>t;77-f/K 
7 5"f M-J; D3ScS»*»5)aKftS^*H*J*4fc 

5 9 . B?83**«»tf«^*H««K«fc^T«lfi6*ftfeci:4«f 
fR f S II # © 15 ffl MS 5 8 Jg IBH © zk $ Rjfttt fcB Mfll H & „ 

6 0. hIi8B&3&K#*4j(p\ 3£®*t#*£<> «£tfJfcffi*SWrs 
^^MM*4^ctoT^^^ftfcc:i:S^^i:-rsif^©lBffl^ 5 8 
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6i. mz&immttm&. 7^-u> s *-^>t;77^K 

6 2. **ftattt»fcJRS^tl&*-+ w**^ 1l&E**Mtfm'fc 
7 , 7*©»E£BJi0nr&&SJE«^ BuIB«EE«&©JfWRrtB«:3 > 

6 3 . mz? * > ^&m&®%iz k^rmmz ntc z tzftmt? 

6 4. ft^fcs cft&CDHfc^aEI-am/iPJtfcfcWU itu 

H3 A tig * J: V / £ fc tt 85 IB IE® fr\ 7 s 7 7. <D «JE * EP &Q U fe R 

*4 & ^ A, £ c £ TO £ f 5 1:tI!1o 

6 5. fkMt, 7Dt>>€«fth £ffii:08UB*H§£WU £ 

5 t: «fi6 * ti fc * i» i «R*4««b-e » o T s bu fB**# 

6 6. ijfBzK^i^ili&IHJ^ MfBTjc^P^^M^^iR^-r^^^ >/^*^:^ 
6 7 . m&?*>^&m&®%lz&r>XMf&$ntzZ£&<ftmtt 
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68. nuts ro h >Bmitt, jEmtom^m&zG u> £ e> 
ep ao * n s 7* ^ x © am & una * £ z. t * » -r s «i *4 m & <d * 

7 0. $mummtt®ft> mmmv*%<s mmm£&&%Gtz 
7i. «rfBift*Ji*mj& f * 7tMm-> 
iotM^nfe^ t^^^h1-§fil^©l5ffl^7 0EfBtt©*R*4 

7 3. mtZ7 7-1/ >#^#C n «BU ntt^ttflSS&JKfifeU-S 
S 2 OJ-UOfllS-CfeS. ) T-3t£fts :®77-l/>^^6 0 
0 - 2 0 0 O"C-£0&J&fc J: »*OfSSH.fS 

7 4 . HUI37 7-1/ >^ : ?©#^^Ceo7 7-P >XliC7o77- 

V >T*$> Dx BUIB7 7 — 1/ >#^©ig-£^#C 60 7 7 — U > C70 
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75. m^v-^yftToM.fax&znm.&mv. njaBttritWft:, 

M^titi^> it* ©ran 7 2mtm<D&mwLM%fiimn&Uo 
7 6. iwiB^-^'j yymv&mx&zMh&tyfts 

7 8. mm®&m&m, -ymiiA'T-^^At^s, 

8 0. ityf3&$##. $l»K$fii©2j--**U >^§iSIt5^I 

m 0 

8 2 . mtmm<D®i&?(Q^% i oii%wtt^§^ it*© 

$&M7 9iII3«B©7Kl!tP&MfflJ^fim*mo 

8 3. tfllB^^^^g^^nSlulB^^^^^^ G&xtt/^^ 
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8 4. mm&mzttt%mEM&&m(Dm¥f?>tetfs &mm&* 
8 5. tsiumi&frtMt&Mtemm&mv&nis&tf, 

8 6. 77-l/>»Cn(fiU ntt##9t££mfifcU£5 2 

<m±©ffi«rr?*s) o#ff xtt* 0fi^fts*i{bttifx ff t«i 

8 7 . UB7 9-l/>^CDJ|l#:ftCio7 5-U>*fe»±C»o7 7 
-l/>i:U iiy§37 v-l^ >#^©ig£^£, C 6 o77-U>tC 

,oXi±€*iw±®iS*77-i/ >t<Dm&tott hi $© teens 

8 9. mz#Mimiiz*£%mfc&®(Dj3z%mnm'&t2>, m 

9 0 . Hu!3$fM££ 600-2000 °C (ffSU<tt8 0 0-1 
3 0 0°C) fct5, ^^©f5ffl^8 6®IB«OzKlRiR»fflJK5RHtf 

9 1. HUf5 7 7-l/>#^©i|iftXttvI£« N ft*®*-^'J> 
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92. b&e*- >yR<D&mx&*<D4t&®%. &mm 

93. fjietf-^y >?m(D±m*s mfetemxiz^y*; << h*& 

Jl^iTS. ai#0$5a3$9 2iliBfB©7kf?|PMffl$3im#«©M 

o 

9 4. HyrdiIi|££)S£lfU - ^/VXI*/^^ 1 ) Ai:t5^ el*© 
9 5. HufB^^©H(St, zKm^-^^/XmiE^^s XM£:t*d 

9 6. iiu!B$mftfr\ >?*{%mtz&m 

9 7. hubB«^M?*¥±S*5?S 1 /imWToa^ tt^ It 

9 8. iiyfBM&©flSm?©^S£ 1 0Ii%WTht 5, si*© 
IeH^9 5XlH3«cD7K^PMffl^^KW*4©M^^So 
9 9. MI3^^(3jB^^-&?,Huf3^©M^^^^> 

$Z o 
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10 0. tilB&&Xtt&&&Afcftfttt?*x &&mfo*<ats®mz 

10 1. UEttrtffoMtlirEttJaiE&Rft^^s'^N fc^fc^i* 
XfefciBttS C .totil^^tS, tf$®l61S$9 5 is lament us 

10 2. UjfIBttJ*ffO*liiK:lifi3a^tt ; ? 1 XttaA^tt^*% 
10 3. ftfiiiis iEffifcx cft&0lBfcfl'£ , r*«fl?Jtfcfctf U 

10 4. 7)Vii 'JfiitltM^nt^ fil#©*Sffll£ 1 0 3H 

105. aatifc bTM^ftfex *#©i&Bf& 1 o 3«e«o 

106. h >fe^^ iEfii*:©«Ji**jgfre>fcs«8 

108. mmm.Mm'&fo&s cn (<su n^m^-f-^^trnt^ 
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10 9. HufB77-l/>^^*s.C607^-U>St>"/XttC7077 

110. mzMvmmm&fttfs w.%.<DmE7 7-u>fr?tf%(D 

Sv^fcS-&UT»S (Cn ) m C<S U n & suxli U &® £: 

(ommm i o 8JS!3i$©;!KmMfflj^iitJi^o 

111. mmnMm&fotf, mmm^(D^mmnt^^m^ntcM 
*>*<s;tss tmnffimm i o i mtmoymmM^mmm^mo 

112. fuI3*K *>#L Be, Na, Mg, Ca, K, Ce, 
Als Mn s Fe s Coi*>e.IShS^I^^>Xli€Oi'7^ 

113. SuH3««P»^rtffl^ ^HS^tK^^^s fit37v-i/>^ 

114. mzmim&&7tm?&*%?zm&<Dm^m'c$>*)s 

115. fifBH§lM#> -StfblfcJlL b^x> x ^>^>s^ 
;i/ h i>£ o;i/^>-tf >fre>&£$U t> iiltf ftfc < h& 
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tefttz'pta < t% i m$.<D$Bm% i 1 3Jgi3©<9 

117. BulB7 7-l/>^^OtSfj^^^fi**^ + T-©^M^Mi: 
3&XM^Mtm£cfc DfTfcftiK If3fc<E>t5ffl3I 1 1 6 

118. #if3S£r##x Cn (fiU nttM^i^$#<b-£t)£ 

119. BuH377-l/>^?^C607^-l/>SV/X(iC7077 

-i/>T-;fc£K ii^©$5h^i i ^m^moi^m^mm^nmmo 

12 0. M!3Iji#tt/J0Sl!rftfr\ mffc^fifB? v-U >fr?VZ(D 
SVMcm^UT^^) (Cn)m C<IU nfciiiujili UfcCD t IrJ$IT-& 

121. mz? ? - v >fr*tfmt%&mon^<Dft&i : ~£WLmi! 

12 2. Bul3«^^iS©M^^L i, Be, Na, Mg> Ca, 
K, Ce, Al, Mn, Fe, C o^e>Ilin5^i*^j:S, 
lf^O$Effl^l 2 llll3fB©*f?lMffl$5}lft#*4o 

123. im^ iEMt, znbvmizfr&tznffl-ntzGL, 
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m <* -a- & z. t \z & o x n h n tz & 1 1 s * % wmj® $ 
124. uimffei: Lxffif&zntzs m$.<Dffimm i 2 311 

12 5. 2miiYfei:LTlM£ft£> 6§#©fSH^ 1 2 3lj03fcO 

12 6. lii:7DF>g^i:, JEmtvmmffiMfr <b ft 

oTs 75-1/ >^0$^l^©i^Otli^ 

r i# e> n & £ -r s 7* m $ m sctm * % $s * m 

127. gi^±^ht§^™^s*i:u -ncrDh 

128. mm&&, mmm?. 7 vmm*. gm^?. m.mm?R 

129. mzfcmwttnv&immTgiVs mtmvmztttzittt, 

(10:1 ) ~ ( 1 : 1 ) T-fc5s at*©tBBH 1 2 7«!B«KO 

13 0. huI3^^MM*4^\ $ffifl!C^©lfl£&T'&SJ2fil7 7** 
13 1. mW,%M?7Z*-tf, 7?-U>#^ 77-1/ >H§jt 
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tights*©, < &zne><Dm£y)T'$>z, rnxofamm 

1 3 0£f5tt©*£ft$ffllg$S#*4. 

13 2. huIB7 5-l/>^^ Cm(m=3 6, 6 0, 7 0, 7 
8, 8 2, 8 Am) -C3t£n£$ttlfc$*7**-#^f&S, fit 
■>J<©$&Blg 1 3 O3Stt0**ftjlfflft*ff#Jtt. 
13 3. fjlB^^K«-*4^*-^>^-y ^^-^T-feS, ffl$©tt 

1 2 7«l3tt©7K*i»j«fflR*K*r»o 
13 4. iJIBft*K»«3b»iit*^7^^-*»l|g^Ufe*CD-e*S, 

!S#©$Biasg 1 2 7 £aBtt®**RjMftSfftm. 

13 5. 3£*Etm££JR£i»i: U £0&fR 

13 6. mzmtts mmm^s y^mm?, r mmm?. mnm^R 

i>, If*©$Bffliil 3 5JSIB«©7k^i!S^ffl^^MM*4©mji^^o 

137. mm&mmm?*$ts mtmt*&%mm® 

T?<&£, a»#0«Hfll 3 5ES3«©**ft»ffl&$Rtt**©S8ig 

13 8. gftBS^sRii^ *^trt»©T?* mmm^mmmib 

^X^Itfe^-C^Ss ai#©$&ffi!g 1 3 5 JI!B«B©M#& 0 
13 9. 3?fBlg*Rtm©J8Xjgl?ft©, fy§B*©$U3*tirSj:b£, 
(10:1 ) ~ ( 1 : 1 ) ttZ, m#<Dl&fflm 1 3 5 J»I3«B© 
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i4o. m^fiimwttWtf, fcmmTtDm&foT'&z&im??** 

14 1. tyt3$f^7X*-#, 7 y^-vymm. 
#£j££*nr3£c7), gb < ft ff#<Z)fEB!m 

142. fui?37 7-l/>#^#, Cm(m=36, 6 0, 7 0, 7 
8s 8 2, 8 4f) -ei?n5*ttK5llf77^-^-e*5 % » 
#(Dffimm 1 4 lJ®3Btt©**«»»ffl^SR!S*J«0»!JS^»« 

143. mz&i%ntt®ti s fi-x>J-; f-i-^x-^s, 

14 4. grlBftjRKW^^R^^^^^-jVlg^tfc*©^**, 

145. nut, jEMts z.ti*>(DW\fciftft?%^Mnt*GL, 

#3|«z£& bt^tf, *?feo 

14 6. 7";p* 'jfi«Htii«?nfe, m^cD^mm 1 4 5® 

I3iB©S*feo 

147. &n,mmt ^xm^^ntzs 11^0150^ 1 4 satane© 

14 8. 7Dt->6i*L IEffii:0ttJB*jifr6as« 
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149. w&^^mm^^tzfcmmmfrtitiiZ, i^mmmm 
15 0. m&&m, ^(DMib^RvzcDmfcWfreiftzmxbmix 

151. mtzfiimwttu&s m&&m, zoMihm&uzvfiut® 

152. mzfcmnttwtfr^yyj h^e>^0s mum®&mti s s 

£^tr&£>T-&£s a}$®4&SM£ 1 5 OJiXtelg 1 5 DgSBtt©* 
15 3. M^^Ms t©ift»an E tfflRfli«fr6ftS»J: Dili 

154. m&mmo&m^ m&*izmm®*%t%mm&imwtt 

15 5. m&M®&mtLZs $u - f trfr&Vzi/UV h e> ft 5 
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!:U^7H h££$TS> Sf$<Z)ffiB$l 5 3JII3«CD7J<^ 
15 6. maM$#&witR&*t5*{b&to£ UT, S3H5V**4 

15 7. Mfa$#^W<bS&0*ft##i&&& 9 0 0°C~ 1 3 0 0 "C 

ttz>s mxommm 1 5 3JMi3t©7X»^fflj^K*m©^jt 

73 ?£o 

158. «ri3W*Mft^*ftft#tt«-e**ur*^fcsi#*-B- 

15 9. Hui3** U r#*£ii7tt$#;*£MK I^tS, H^CD 
ISKlg 1 5 8iII3i4©7k^iK^ffl^^MM*4©MjiA-&o 

16 0. jtuI3^#ft?t;:<fc D£fi£Ofct*Eft*K*m£, iilBM^^ 

^fbt§s 8»^©$sia^i 5 7 mm®7mwiM%mmMttm(D 

16 2. ftffifc, iEtti:. c:ft£©F^Jc^&tS*fl¥K££*ru 
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